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(54) (57) CHCTEMA 3;iEKTP0CHAB)KE- 
HMH SJIEKTPMMECKHX >KEjlE3Hb!X 
AOPOr nOCTOJlHHOrO TOKA, coAcp>Ka- 
man ycraHOBJieHHue na rnroBux noAcraHUHnx 



npco6pa30BaTCJiH, oahh no;iioc KOTopux co- 

CAHHCH C piMbCaMH, a ApytOfi Mepe3 BhlKJIICWaj 
_ C KOIITaKTHOH CCTblO, AOMOJJHHTeJlbHUH 
npOBOA. nOABeUICHHblH HCpe3 M30AflT0pbl Ha 

onopax KOHTaKTHOH ceTH. oTcacbiBawiUMe xpaHC- 
c|)opMaTopbi, OAHH Koneu nepBHMHOM oCmotkm 
Ka)KAoro M3 KOTopbix Mcpes KOHAeHcarop noA- 
KAioMCH K KOHTaKTHOMy npOBOAy. a BTOpHmiOfl- 
K AonoAHHieAbHOMy npoBOAy. npHMCM ApyrHC 

KOHUbl TOH H ApyrOM oGMOTOK HOAOIOMeHbl 

K peAbcy» M nepcMUHKH, cocAuiiHiomHe Aonan- 

HHTeAbHfalA npOBOAC peAbCaMH. OTAUHQIOtnaHCJl 
TCM^ MTO, C UeAblO nOBbllueiiHH Haae>KHOCTH, 

OHa CHa6>KeHa 6aokom KOMMytauHH, hmcioiuhm 
KoitraKT CMFHajibHoro p**-!? KpacHoro orH« cbc- 
TO(j|)opa, BKAioMeHHbiH Mcpea AByxnofiiociitiK a 
paapuB nepeMbmKM. 
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>KeNH»o 3.icKT[x>m).i»H/Kiioro cooTiina. 

Ue.ih M3o6pereHim — iiondiiiieHiio h.-lio/k- 

HOCTH CHCTCMhI. 

Ha ^^epTe)nc npiiBciCHa npHifUiiMManbiiaM 
cxcMa CHcreMbi. 5 

CHCTCMa 3.1CKTpOCIia6>KeimH a.lCKTpilMC- 

CKHx >Ke;ie3HhJX Aopor nocTOHHiioro jokh 
C0Aep)KHT ycTaiioB.iciiiibie na T«roBbix noA- 
craHUHRx npeo6pa30BaTe.iH I. ban" najimc 
KOTopux coejdHHeii c pejibcaMH 2» a Apyrofi 

Mepe3 BblKVIIOMaTeAH 3 — C KOIiraKTHOH CCTblO 4. 

iionojiHHTejibHbiri npoBoa 5, nojieeiijeHHbiH Me- 

PC3 H30JlRT0pbl 6 lia OnopaX 7 KOHTaKTMOA 

ceTH 4, OTcacbieaiotuHe Tpaiic<|)9PMaTopu 8. 
. . -O AHH _K0 HCji^„ne p BI1M 11 oft oQmotkh Ka >k aoro ii j 

KOTOpblX Mepe3 KOHAeHCaT6p~57~nOAKjli04eH 15 
K KOHTaKTHOMy npoooAy, a OTOpHmiOft — K AO- 
nojiHHTCJibiioMy npoooAy 5, npiiMCM Apymc 
KOHUbi ToTi M ApyroH oOmotck noAKJiK)«ieiibi 
K pcAbcy 2, i< nepCMbiiiK»! !0, coeAHiiHioiiuic 

AOnOAHHTCAbHblH HpOOOA 5 C pCAbCaMM 2. ChI- 

TCMa ciia6>KCiia 6aokom 11 KOMMyraiiHH c koh- 
TaKTOM ILK HMCJOiuHM KOiiiaKT cnrHaAbiioro 
peJie KpacHoro oriiR cBeTO(|K)pa 12, BKJiiOMeii- 
iibiH Mepe3 Auyxno.iiociiHK 13 a paspwa nope- 

MUMKII 10. 

CHCTCMa paCoTacT r/iCAyioiUHM o6pa30M. 25 

ripH OTCyTCTBIIH 3JieKTpOnOABH)KIIOrO CO- 

CTasa 14 (3. n. c.) wa Me>KnoACTaHUHOHHoA 
aoHe B pejieAtibix tuKacfiax 15 ee cBeTO())opoB 12 

B CHTHaAbHOM 6A0Ke 16 pCAC >KCATOrO OTIIH 

H pcjic 3CAeiioro ornfl B036y>KfleHbi h pa3MbIKaK> 
l^MMH KoiiTaKTaMH 17 II 18 pt?Ae )«eAToro ornH 3Q 
pa30MKHyTbi ueiiH tiHTaHtin jiaMiibi l9Kpaciioro 

OPHfl H UCIIIl llMTaHMH KaTyUJCK 6A0Ka II KOM- 

MyrauHii c kohtsktom ll.l. OpH 3Tom iia accx 
CBeTO(})opax 123toh MewnoziCTaHUHOHHOH sohu 

rOpHT pa3pCtuatOUlHH OrOIIU (}KCLlTblH, 3eAeHblH) 

H uenH Bccx ec nepeMbiMeK 10 paaoMKiivTbi 3a • 3^ 
MUKaioiuitMit KO lira KTa Mil 6.noKa 1 1 kommv- 

TailHH. 

rio KOHTaKTIIOH CCTH 4 301lhl npOTCKaCT TOK 
rapMOHHK. oOyCAOB-ICllllLIH pa3H0CTbK) HX na- 

npfl>KeHiiH iia cMe>KHbix iioacTanuiinx 3oiibi. 
PajHGCTL jia::pn?KC!Mjri co3jiaeTC« ?a r«uT 40 
pa3HUH Harpy.iKH iia 30iia\. CMe>Ki(ux c pac 
CMarpHBacMort 3uiioh. flo AoiKKiiiinctbiioMy 
nponoAv 5 iiporeKacT tok noa achctbhcm pa3- 

IIOCTH liailpH>KCIIIIM BTOpHMItltlX 06moT0K OT- 

cacfiBaioiiiitx TpaiK*i|x3pMaTOpOB 8 cmokhux 
noACTaiiiiiiH. 3x11 oOa roKa hmciot pannvK) luvv"- '*5 

MHIiy II liaXOA^TCH U IIp0TIIB0(|>a30. TaKIIM 

o6pa30M o6ccneMimaeTCH KOMnciicaiiiiH MCiiiaK)- 
iiicro D.iit>iMini TJH ouoii cctm, 

npM nomvuMiMU im MOKiioacTaiiuiioiiMori 
30iie 3. n. c. 14 ii iiOvMCAyiomeM cro iiopcMomo- 
riHa TOK rapMOHMK, npoTCKaionuiM no KOnraKT- 
IIOM CCTM 4. MCH«CT BLMMMiiHy H Hanpa».iomK\ 

TaK KaK HaMMKaOTCH MCp03 II. C. II. I'lMll 

nonnMHiiniiicvi iia MCi^noACTaiiuitoiiiiitii .loxr 
3, M. c. 14 aaiiiiMacT oamh ce 5.iok vMaviDK 
nyrii. to ii iiiKai}^y 15 CHeT(Kt..){)a I*>,<m pa>«.iaK)- 
men; vivir Ckxok ■ yiacTOK. po.io :-kimtomi ini 
Ii po.H' :«\KMinr.'> oniti o^riTO'irMU. llpi* h«»m 

pa (MiilK.'lhHlliM* MilliaKIM 17 It \S piMf .-KtM 
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mm oriiH .laMKiurtJ ii ii()A:»H)r MaiipH)KCHHO 
.i.iMiiy 19 Kp.'K iioro oniH cni'T()({)opa 12 h na 
KaryiiiKV O.ioKa 1 I KOMM>TauHM. Ha 3tom cbc- 
TO(|>opo 12 ropiir KpaciiNH oroHb ii KOHtaKT 
II I O.ioKa 11 KOMMyTauHii 3aMUKacr uenb 
iicpcMbiMKH 10, iiaxoAHiucHcn okoao 3Toro cae- 
ro({)Opa 12. • 

Ec;in 3. II. c. c iioe3AOM aaNHMaer Asa 
6;iOKa — ytiacTKa, to b uiKatt^ax 15 CBeTO(t>opoB 
12« orpaHCAaiomiix am ysacTKH nyrii, pcJic 
mcAToro oriiH ii pcAc seACHoro ornn o6ecTa- 
Mciibi II Mepc3 pasMbiKaiomMe 17 h 18 KOHraKibi 
pcAC >KejiToro onin noAaercn iianpii>KeHHe 
iia Jia.vtnM 19 Kpaciioro onin onoHX CBeTO(t)o- 

POB 12 H Ha KaTYUIKII KOMMyTaUHOHHhlX AByx- 

iioAiociinKOD 13 ncpeMWMex 10 y 3thx cbcto- 
(j)opoD. B pc3yAbTaTe SToro Ha Asyx cbcto({)o-- 
pax ropMT KpaciiuH oroHb h uenH pacnano^KCH- 
iibix R03Ae 3Tnx CBeTO(t)opoB 12 nepeMbiMeK 10 
3aMKiiyTbi. 

BcACACTBHc aaMbiKaHHR . uencH nepeMW- 

•ICK 10 TOK B AOnOAHHTCAbHOM RpOBOAC 5 MCMH- 

CT BOAUMHiiy, II HaiipaBACHMe H CHOBa paaen 
no ucAHMMiie H npoTHDonaioHceit no (|>a3e TOKy 
rapMOHiiK KoiiTaKTHOH cexH, MCM o6ecnc4HBa- 
CTcn KOMueHcauHH npii HaAHMHM 3. n. c. 14 na 

MOKIIOACTailUIIOIIIIofi 30He. 

B raKOM cGCToniiiiH CHCieMa 3ACKTpocHa6' 
>KeHHn uaxoAHTcn a TeKCHiie BpcMeHH, noKa 
3. n. c. 14 nepcMeiuaercfl. a npeACJiax oahhx 
II rex we Gaokob— yMaciKOB nyxH. 

npn nepexoAC 3. n, c. 14 c oahopo Gaokh — 
yqacTKa na ApyroH nponcxoAXT CAeAyioiuiie 
ii3MeHeHH«. B iiiKa(J)y 16 cBeTo<J)Opa 12. orpa>K- 
Aaioiucro iicpBUH 6,ibK— y^acTOK, ciiaMaAa 
cpaOaTUBacT pcjie >KeAToro ofhh, saTCM no 
Mope yAaAeHHH 3. n. c. 14 cpafiarwBaeT pe.ie 
3c.ieHoro opHn. flpM cpaCarbiaaHHH peAe mcji- 
Toro ornn CHHMacxcn HanpnweHHR c AaMnu 19 
KpacHoro onin h ona noTyxaer h noAacrcn na- 
npH}KCHite na Aauny 20 >KeAToro orHH h ohb 
3aropaeTCR. flpH cpadaibiaaHHH pe.ie aeAeHoro 
oiTifl c .laMHbi 20 we.iToro ophji HanpR>KeHtie 
CHHMaeTCfl H iiocTvnacT Ha AaMny 21 3e.ieHOfo 
or:iJi, .''BMna 20 noTyxaer. jiaMoa 2 1 saropaeTCH. 
Huc.'io cpa6aTbiBaHHn pe.ie )KeAToro opha chm- 

MaCTCH HailpflWCMHC C KaTyUlKM 6A0Ka 11 KOM- 

MyTauini ii cro KOtnaKT 11. 1 pa3pbiBaeT uenb 
ncpoMi^MKH 10. KOTopan ycTaHoa.ieHa B03.ie 
i!cp»orocBOT()t}>t)pa 12. iia KOTopOM saropaeicn 

)KC.1TNr« oroHi>. 

B iiiKa<{)y cB0To4>opa. orpax^Aaiotuero bto- 
ptHi 6;iOK— ynacroK uyrii. iia KOTopbiA Dbie3)Ka> 
eT 3. 11. r. 14. oTiiaAaeT pe.ie >KeAToro ophh. 
H.ui oTuaaaR^T pc.ie >KeAToro opmh h pejie 3e.Te- 
iiopo orim. B iicpQOM c.iyMae CHHMaeTcn HanpA- 
>Kciiiie c AaMiibi 20 >KCAToro orafl. bo BTopoM — 
c jiaMiiLd 21 je.icjioro opiih. Ha .ia.Mny 19 Kpac- 
McMo opHH no.iacTCH ManpH>KeHMe. ona laropa- 
ricM n oAHoiipCMOiiMO cpa6aTbiBaeT C.iok 11 
KOMMyraiutii ii laMUKacr KOHiaKTOM 11.1 uenb 

lIVpCMlJMKH 10. paClianOMeHHOH OKO.IO CBCTO- 

t|H)p:i. Iia KOTopoM .^apopaercn KpacHbiA opoiib. 

U pC.iy.lMaiO *TM.\ IIOpOK.lK^MOHIIh w uohhx 
|Ii'p»'MU'h'K xiOi'^'MO'lllliacrCW II.IMOIKMIMO lUVMI'lll- 
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HU II *}^a3W TOKa nonciMHTcibMoro iipmioaa 5. 
Koropue cooTBCTCTByicT H3MvM0nimM nciiimiHU 
H 4)a3bi TOKa rapMOMHK b KomnKTHOH ccth 4. 
npoHcxoAfliuMM Bc;ieACTB»c iiepcMcmeHMH 
3. n. c. 14 no MOKnoacTaiiunoiiuofl 30ne. 
TaKHM o6pa30M, npn abh)«chhh 3. n. c. 14 h 
pacnojioKeHMM ero b ;iio6om tomkc mokhoa- 



CTiliniHOIIHOM 3f)IIW TOK riipMOIItlK WlllTaKTIIofl 

COTII A M TOK AOiiaiiiHTe.ii.Moro iipoEioAaSpaBHhi 
no BiMimiiiie h iipoTitnoiiojiowinii no (j>33e, 
B De3y;i»»TaTe 3Toro MariiiiTiiuc no-iw o6omx 
TOKOB KOMncHciipywT Apyr Apyra M B iiehBx 

CBfl3H nOMexa OT KOIITaKTIIOM rcTII HC B03HW- 

KaeT. 



CoCTOBHTe.lh B. K04?TKOB 

r. T»vn»i II Hcnec Kopp^KTop A. Jmmokocoh 

BlUlUnH FocynapcTBCMHoro KOMHreta CU-P 
no Ae.iaM MsnftpoTcuMft m o-kputmm 
11.1035 MocKBa. >K-35. PayiuCKBH * ua6.. .1. 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 158400 A 



[see source for figure] 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 11, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 1 3, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, bum with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 1 0, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the vohage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 1 5, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light. 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 1 5, of 

the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
li^ts. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact,* 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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